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VALENCY. 

The Theory of Valency. By Dr. J. Newton Friend. 
Pp. xiv+180. (London: Longmans, Green and 
Co., 1909.) Price 5s. net. 

A LTHOUGH one may' be inclined to criticise the 
inclusion of this volume in Sir William Ramsay’s 
well-known series of text-books of physical chemistry, 
it is to be heartily welcomed on its own account, for 
there is no English treatise, and no very recent 
German one, dealing with the important subject of 
valency. The author’s exposition is careful and 
thorough, dealing at length with the bearing of the 
periodic law on valency, and with the numerous, and 
in some cases fantastic, theories which profess to 
interpret the facts of chemical combination. Dr. 
Friend is not in a position to expound any one theory 
of valency which commands general acceptance; in 
the present state of our knowledge he can only put 
before the reader some half-dozen theories—Werner’s, 
Abegg’s, Ramsay’s, his own, and others—to each of 
which exception may be taken in one respect or 
another. 

The theory of constant valency, which had difficulty 
with the interpretation of the so-called “ molecular ” 
compounds, has, of course, been abandoned, and the 
authors of the newer theories vie with each other in 
postulating valencies of all sorts and conditions— 
“ principal,” “ auxiliary,” “ normal,” “ contra-,” and 
“ latent.” From the examples quoted in the book it 
will be seen that, according to the theory adopted and 
the particular compound under consideration, hydro¬ 
gen may be regarded as mono- or di-valent, nitrogen 
as tri-, tetra-, or penta-valent, bismuth as di-, tri-, 
or tetra-valent, and chlorine as mono-, di-, tri-, or 
tetra-valeat. Perhaps, however, the crowning example 
of departure from the older view of the constancy of 
valency is found in the suggestion, which has been 
brought forward in one quarter, that oxygen may 
have a valency of six or even twelve! The grounds 
on which a particular number is chosen to represent 
the valency of a given element are, indeed, frequently 
unconvincing, and after a perusal of Dr. Friend’s 
volume one feels how much vagueness and arbitrari¬ 
ness there is about the whole subject. 

In proportion as it is found necessary to admit the 
variability of valency, doubts arise as to the practical 
value of a doctrine of valency. It must be borne in 
mind that certain chemists have challenged even the 
contention on which is based the whole structure of 
modem organic chemistry, the contention, namely, 
that carbon is never anything else than tetravalent. 
The author, indeed, maintains that nothing is gained 
by assigning a variable valency to carbon, and prefers 
to attribute variability to other elements, such as 
oxygen, chlorine, and fluorine. But the argument 
that unless the valencies of carbon and hydrogen are 
limited to four and unity, respectively, the possibilities 
of formulation are indefinitely multiplied is not a 
weighty one. Equally unconvincing is a criticism of 
the interesting view that different grades of chemical 
union may exist; this view is characterised, not as 
unsound, but as “ dangerous,” a line of argument 
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that generally bespeaks a certain weakness in the 
defence. 

The author is probably right in concluding that the 
solution of the valency problem is to be sought for on 
electrical lines, but at the same time he has done well 
to present to the reader everything which has a bear¬ 
ing on the subject, as, for instance, the new theory 
of Barlow and Pope, who regard valency from a non¬ 
electrical standpoint. It is only by a full and faithful 
presentation of conflicting facts and theories that the 
actual state of the problem can be rightly understood. 

J. C. P. 

ECONOMIC GEOLOGY IN BRITISH GUIANA 
AND SOUTH AFRICA. 

(1) The Geology of the Goldfields of British Guiana. 
By J. B. Harrison. With Historical, Geographical, 
and other Chapters by F. Fowler and C. W. Ander¬ 
son. Pp. ix+320. (London : Dulau and Co., 1908.) 

(2) The Ore Deposits of South Africa. By J. P. John¬ 
son. Part i., Base Metals. Pp. iv+61. (London : 
Crosby Lockwood and Son, 1908.) Price 5s. net. 

(1) ' - T''HE history of gold mining in British Guiana 
1 dates from 1720, when an expedition was dis¬ 
patched to Berbice in quest of gold. Further unsuccess¬ 
ful attempts were made at intervals, and modern min¬ 
ing in the colony dates from 1863. The first important 
success was gained in 1886, and mining regulations 
were enacted. The efforts were again commercially 
unprofitable, but some alluvial mining has always 
since been carried on. Quartz mining first attracted 
much attention in 1890, but none of the attempts was 
then commercially successful, because, Mr. Harrison 
tells us, the work was conducted recklessly, mills being 
erected before the mines had been adequately pro¬ 
spected. At length, in 1903, more judicious manage¬ 
ment was rewarded by success, and the mines on the 
Puruni River added British Guiana to the profitable 
gold-fields of the British Empire. The greatest yield 
was 138,000 ounces, in 1893-4, since when the yield 
has been slowly falling, until the output in 1906-7 was 
85,000 ounces. 

The first important contribution to the geology of 
British Guiana was the memoir by Brown and 
Sawkins, published in 1875 by the British Geological 
Survey. Since then various additions have been made 
to its mining literature, and an important series of 
contributions to its pure geology by its Government 
geologist, Mr. J. B. Harrison. He has now issued a 
valuable handbook to the geology of the colony, to 
which chapters on the history and geography are con¬ 
tributed by Messrs. Fowler and Anderson. 

Mr. Harrison’s monograph includes a detailed ac¬ 
count of the geology and petrography of the country', 
which consists of a foundation of Archaian rocks, with 
intrusive series of granites and diabases, covered by 
a series of sandstones apparently of Algonkian age. 
Intrusive diabase and other basic igneous rocks are 
widely distributed; they are perhaps the most interest¬ 
ing rocks in the country, and, according to Mr. 
Harrison, are the source of most of the placer gold. 
The origin of the gold is discussed in an interestini 
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chapter, and the author concludes that it was derived 
from the basic igneous rocks themselves. De Launay, 
Perkins, and other mining authorities share that view, 
which has, however, been rejected by Prof. Louis, who 
considers that the gold came from quartz veins in the 
schists and gneisses, and also by Mr. J. A. Spurr, 
who thinks it is derived from the acid igneous rocks, 
and was introduced in solutions connected with the 
intrusion of dykes of the ultra-acid rock which he 
has called alaskite. Some of the placer gold has been 
derived directly from quartz veins formed in the 
superficial sheets of laterite that cover much of the 
country, but the gold in these veins is no doubt 
derived from the primary deposits in the underlying 
rocks. The gold in the secondary veins in the laterite 
sometimes occurs in rich pockets. It is therefore 
not surprising that the placer gold includes small 
nuggets. Mr. Brown, however, strongly supports the 
view that gold is present dissolved in the soil waters, 
and is thus carried into the drifts and there chemically 
deposited. As a proof of the solubility of the gold in 
the waters of the soil, he refers to its presence in the 
vegetation. The occurrence of gold in the trees grow¬ 
ing on gold-fields has been repeatedly affirmed and 
denied. Mr. Harrison accordingly carefully assayed 
samples of wood from the interior of trees, and proved 
that the ashes contain gold up to several grains per 
ton. The establishment of this fact by Mr. Harrison 
is an important contribution to the problems of gold 
deposition; nevertheless, thd information he gives as 
to the distribution of the alluvial gold suggests that 
the bulk of it is of detrital origin. 

(2) Mr. Johnson’s book contains less original matter. 
It is a short summary, in sixty-one pages of large type, 
of the chief facts as to the distribution of base metals 
in South Africa. It is prefaced by a brief theoretical 
introduction, and concludes with some pages of prac¬ 
tical hints to prospectors. It is a useful guide to 
recent literature, and to mining work on the base 
metals in South Africa. The author adopts the 
American quantitative classification of rocks, and his 
short theoretical statement gives the arguments fairly 
for both sides of disputed questions. J. W. G. 


OUR BOOK SHELF. 

The Method and Scope of Genetics. An Inaugural 
Lecture delivered on October 23, 1908. By Prof. 
W. Bateson, F.R.S. Pp. iv+49. (Cambridge : Uni¬ 
versity Press, 1908.) Price is. 6 d. net. 

The University of Cambridge is t<? be congratulated 
in respect of the professorship of biology, which it 
founded last year, with the aid of an anonymous bene¬ 
factor. It is to be congratulated because it has had 
the wisdom to recognise the import and the promise 
of a kind of inquiry which is still young (though it 
justified itself long ago at Down, at Briinn, and else¬ 
where), and has hitherto had very little academic re¬ 
cognition ; for although the professorship bears the 
comprehensive title “ of biology,” it was founded with 
the understanding that the holder should apply himself 
to a particular class of physiological problems—those 
of heredity and variation—the study of which is de¬ 
noted by the new term “ genetics.” Some years 
ago, in the University of Edinburgh, thanks, we 
believe, to the energy of Prof. Cossar Ewart, whose 
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“ Penycuik Experiments ” have been so important 
in themselves and in their incentive, there was estab¬ 
lished a lectureship on the physiology of reproduction, 
which has been filled by Dr. A. H. H. Marshal with 
conspicuous success. 

But Cambridge has gone one better—we hope the 
equivalent Scottish step will soon follow—in instituting 
this professorship of biology, ear-marked to mean 
genetics. The University of Cambridge is not less 
to be congratulated on being able to secure for this 
new professorship an investigator like Mr. Bateson— 
on whom Darwin’s mantle has fallen—whose critical 
insight, patience, ingenuity of experiment and in¬ 
fectious enthusiasm have won him the respect and 
admiration of all the biologists of to-day. 

In his inaugural lecture Prof. Bateson shows that 
the claims put forward in the name of genetics are 
high, and that they are not high without reason. 
“ Mendel’s clue has shown the way into a realm of 
nature which for surprising novelty and adventure is 
hardly to be excelled.” “ It is no hyperbolical figure 
that I use when I speak of Mendelian discovery lead¬ 
ing us into a new world, the very existence of which 
was unsuspected before.” Let us notice some of the 
progressive results which warrant these enthusiastic 
statements. A great law of inheritance has been dis¬ 
covered, and a simple hypothetical rationale of the 
law has been suggested. The duality of inheritance 
which the cytologist had demonstrated in his own way 
has been likewise proved—one may almost say played 
with—experimentally. Curiously puzzling phenomena 
have been made plain. Fresh light has been thrown 
on reversion and on variation. A new point d’appui 
has been found for physiological chemistry, and from 
cases so different as cinnamon-canaries and sweet 
peas, currant-moths and colour-blindness, it seems 
as if we were on the eve of discovering something 
of the mystery of sex. And, besides all this, “ if we 
want to raise mangels that will not run to seed, or 
to breed a cow that will give more milk in less time, 
or milk with more butter and less water, we can 
turn to genetics with every hope that something can 
be done in these laudable directions.” Even in regard 
to human kind it does not seem any longer an idle 
dream to see an art of eugenics rising on the founda¬ 
tions of genetics. J. A. T. 

Hydraulic Gindrale. By A. Boulanger. 2 Vols. Tome 
i., Principes et Problemes Fondamenteaux. Pp. xvi 
+ 382. Tome ii., Problemes k Singularity et Ap¬ 
plications. Pp. vii+299. (Paris : Octave Doin et 
Fils.) Price to francs. 

The science of hydraulics in France has long been 
served by distinguished and devoted adherents—to in¬ 
stance only a few, Bazin, St. Venant, Du Buat, Prony, 
and Boussinesq. The numerous contributions of this 
last-named exponent, during a period of nearly forty 
years, to the Academy of Sciences and other scientific 
bodies, are familiar enough to students of the subject, 
but, owing to their detached and voluminous character 
(the total publications of the eminent man of science 
amount to 1800 quarto pages), they have not 
hitherto been conveniently adapted to the requirements 
of systematic study, and it has long been felt that 
a rdsumi of their more important conclusions would 
be of great service. At the instance, therefore, of the 
director of the Biblioth^que de Mdcanique, and with 
the concurrence of M. Boussinesq himself, the present 
work was undertaken with this end in view. 

There are two volumes, the first being devoted to 
a demonstration of fundamental principles and to the 
statement of general phenomena, appertaining as much 
to the province of the physicist as to that of the 
engineer. Thus, after an introduction on the laws 
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